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Claim 



A type of carpet for an automobile characterized by the following facts: the tufted carpet 

Tm^TJT Cl ° th PrCPared ^ ,mear ^ P°« e ^ which is drawn at 

4-10 fold at 90-1 70°C, followed by a relaxation annealmg treatment with a relaxmg rate of 1 0- 
30/o at 130-170°C; on the inner surface of the primary base cloth, there is a back coating layer 
made of a layer of amorphous ethylene propylene copolymer, a side-product when crystalline 
propylene-ethylene block copolymer is manufactured, having a melt flow rate (MFR) of 0 5-100 
and an ethylene content of 10-60 wt%; while the above is heated to 50°C or higher, it is subject 
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to press processing into a shape that fits the recessions/protrusions of the surface of the floor of 
the automobile 



Detailed explanation of the invention 

Tins invention pertains to a novel type of carpet for an automobile. More specifically this 

invention pertains to a type of tufted carpet for an automobile characterized by the fact that it has 

excellent v.bration absorptivity, an excellent cushioning property, soundproof property heat 

insulating property, etc., and is appropriate for mass production. 

At present, the largest quantity tufted carpet is used as carpet for automobiles. Its primary 
base cloth is mainly a woven fabric of jute, a natural product. However, all jute is imported and 
problems relating to supply and price stability exist. Consequently, there is a high demand for a 
substitute. Examples of possible substitutes include linear drawn polypropylene, spun polyester 
yarn, etc. In consideration of cost, linear drawn polypropylene is preferred. Linear drawn 
polypropylene is better than jute in several propert.es, such as water-proofness, corrosion 
resistance, strength, tufting characteristics, etc. If it can be used as a substitute, significant 
advantages would result. 

For presently used tufted canaet for automobiles, for the baek coating layer between the 
pnmary base cloth and the lowest under-felt, polyethylene prepared using the high-pressure 
method ts used, and it acts to fix the piles on the base cloth and to bond the pnmary base cloth to 
the under-felt. However, when linear drawn polypropylene is used as the primary base cloth the 
bondtng property between the polypropylene prepared using the high-pressure method and the 
polypropylene base cloth is poor, so am in the later shape molding processing step for me catpe, 
and dunng use of the carpet, separation between the primary base cloth and the back coating 
layer read ,y occurs. This is undesired. Consequently, its use is limited to catpets of stmple shape 
and free of deep embossing, etc. Also, because polypropylene prepared using the high-pressure 
method has a relatively high melting point of abon. 1 1 0°C, the temperature for bonding 
processtng between the primary base cloth and .he back coating layer has to be rather high 
Consequently, thenma. shrinkage takes place in the primary base cloth made of linear drawn 
polypropykne. In order to prevent this problem, one has to use expensive low-therma. shrink 
drawn materials. 

As a result, primary base cloth made of polypropylene has been nsed widely in general 
purpose ctupets exchtding carpets dedicated for use in automobiles, bu, it is seldom used for 
carets for automobiles at present. In addition, for polypropylene prepared using the 
htgh-pressure method, for reasons of molding processabiiity, i, is impossible to form a thick back 
coattng. Usually, the thtckness of the back coating ,ayer is only abon. 400 „m T.TL 
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insufficient for realization of a sufficiently good noise property, vibration absorptivity, and 
cushioning property by the carpet for an automobile. 

In order to solve the aforementioned problems pertaining to the case of use of a base 
cloth made of polypropylene, the present inventors have performed extensive research on a 
method for obtaining carpet for an automobile with excellent properties and low price As a 
result of said research, it was found that by using a primary base cloth made of polypropylene 
manufactured under prescribed conditions and a back coating material made of amorphous 
ethylene propylene copolymer of a prescribed type and prepared as by-product, it is possible to 
obtain a carpet for automobiles with excellent properties. As a result, this invention was achieved 

That is, this invention provides a type of carpet for an automobile characterized by the 
following facts: the tufted carpet has a primary base cloth prepared by weaving linear drawn 
polypropylene, which is drawn at 4-10 fold at 90-170°C, followed by a relaxation annealing 
treatment with a relaxing rate of 10-30% at 130-170°C; on the inner surface of the primary base 
cloth, there is a back coating layer made of a layer of amorphous ethylene propylene copolymer 
a by-product when crystalline propylene-ethylene block copolymer is manufactured, having a ' 
melt flow rate (MFR, measured at 230°C and under a load of 2.16 kg) of 0.5-100 and an ethylene 
content of 10-60 wt%; while the above is heated, it is subject to press processing into a shape 
that fits the recessions/protrusions of the surface of the floor of the automobile. 

The linear drawn polypropylene used in this invention as feed material of the primary 
base cloth refers to flat yarns, slit yarns, special mono-filaments with a flat cross-sectional shape 
etc. prepared from polypropylene or a copolymer mainly made of polypropylene as the feed 
material. The conditions for manufacturing said drawn substance include a drawing temperature 
» the range of 90-170°C and a drawing rate of 4-10 fold. These are within conventionally known 
condition ranges for manufacturing polypropylene drawn substances of this type. If the drawing 
temperature is too low, shrinkage of the drawn substance becomes too large. On the other hand 
if the drawing rate is too high, the drawn substance is prone to fibril formation. Consequently ' 
caution should be exercised. Relaxing annealing is performed at 130-170°C with a relaxing rate 
of 10-30%. If the temperature is lower than 1 30°C, thermal shrinkage after annealing becomes 
too large, and this is undesired. If an annealing treatment is not performed, the shrinkage 
becomes too large for use. 

Examples of piles planted on the base cloth include conventionally used drawn materials 
of nylon, polyester, rayon, polypropylene, polyethylene, polyvinyl chloride, polyvmylidene 
chlonde, etc. There is no special limitation on the pile material. 

According to this invention, the amorphous ethylene propylene copolymer for use as the 
back coating material is so-called atactic polypropylene, which is formed as a by-product in the 
manufacture of impact-resistant propylene-ethylene block copolymer from propylene and 



4 



ethylene by means of a Ziegler-Natta catalyst, and which is highly soluble in hexane, heptane or 
other hydrocarbon based solvents. Basically, when impact-resistant propylene-ethylene 
copolymer ,s manufactured, first, propylene is polymerized; then, ethylene or ethylene and 
propylene are block copolymerized. After said polymerization, the product is divided into a 
portion that is insoluble in hexane or heptane or other solvents, and a soluble portion For the 
soluble portion, after removal of the solvent, the ethylene propylene copolymer of this invention 
is obtained. The quantity of the product is 20 wr% or less of the quantity of the conventional 
block copolymer. The molecular weight of the copolymer depends on the molecular weight of 
the block copolymer principal product. Also, its properties vary somewhat. In any case, it has 
good elasticity at room temperature like that of rubber. However, if the MFR is over 100 the 
mechanical strength of the copolymer decreases, and plastic deformation readily takes place at 
room temperature. Consequently, this is undesired for use for the purpose of this invention. Also 
it .s preferred that the content of ethylene be in the range of 10-60 wt%. If this range is not ' 
observed, the purpose of this invention cannot be realized due to problems in strength, softening 
temperature, etc. 6 

Regarding the so-called atactic amorphous type polypropylene, in addition to copolymer 
obtained as a by-product in manufacturing said block copolymer, it can also be prepared as 
follows: material obtained as a by-product in manufacturing a homo-polymer of propylene and 
by-product obtained in manufacturing a random copolymer of propylene and ethylene. For the 
former, the softening temperature is too low, and no elasticity exists. Consequently it is 
mappropnate for application to this invention. On the other hand, for the latter, all elasticity is 
lost, and it is brittle, so it cannot be used. 

Examples of the back coating material include material prepared by adding 80% or less 
of talc, mica, calcium carbonate, or another inorganic filler to ethylene propylene copolymer and 
material prepared by adding 2 0 o/ 0 or less of crystalline polypropylene, polyethylene, or anoth'er 

^TrI SP * fil,6r 18 ^ ^ ^ ret6ntlVity < — ^ofness, etc. of the caipet 
can be further improved. Also, one may add a flame retarding agent to impart a flame retarding 
property. 6 

base rl ^ ^ 7^ ^ **** ™ ^ ^ ***** W with the primary 
base cloth made of polypropylene is excellent, and it has good softness and elasticity 

Consequently, a large thickness of the back coating layer can be realized. As a result ' it is 
possible to improve the performance of the carpet significantly. 

The back coating layer may be prepared by extruding onto the primary base cloth with 
piles planted on it, and the result is fused as a laminate. Then, this is heated at 50°C or higher - 
150 C or lower for pressing processing. In another scheme, manufacture is by extruding and 
molding a sheet of the back coating. This is heated and overlapped with the primary base cloth 
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with piles planted on it for pressing molding, so that formation of the back coating layer and 
shape molding are performed at the same time. In the former method, when the back coating 
layer is extruded and coated, the temperature is in the range of 120-200°C, and the base cloth 
with the applied back coating is heated at 50-150°C for pressing and shape molding. In the latter 
method, in which back coating and shape molding are performed at the same time, one side or 
both sides of the back coating material (when an under-felt layer is attached) are heated at 50- 
150°C by means of IR heating, and the surface is overlapped and pressed. In both methods if the 
temperature of the back coating material is too high, shrinkage of the primary base cloth and the 
Pile may result. Consequently, coating and pressing are performed at a temperature as low as 
possible. Also, in both methods, no heating is performed after pressing, and shape molding may 
be performed by means of a hot press at 50-150°C. A thickness of about 10 [illegible; possibly 
mm] for the back coating layer is appropriate in consideration of performance and economy 

After pressing molding, the carpet is allowed to sit to return to room temperature As a 
result, the copolymer of the back coating layer becomes an intrinsic elastic body and the 
obtained carpet for automobiles has an excellent cushioning property, vibration absorptivity and 
soundproof property, and is free of shape collapse. 

According to this invention, an under-felt layer can be further set beneath the back 
coatmg layer. This, however, is not a necessity since an appropriate thickness of the back coating 
layer can realize the role of the under-felt layer, namely, to provide a soundproof property 
vforation absorptivity, and cushioning property. When an under-felt layer is formed, one may use 
various types of fiber debris commonly used by bonding this at the same time as pressing 
molding. to 

In the following, this invention will be explained in more detail with reference to 
application examples. 

Application Examp le 1 

A primary base cloth was prepared by weaving 1 00-denier polypropylene flat yam 
treated by 7 fold drawing at 1 20«C, followed by an annealing treatment at 140°C with a relaxing 
rate of 20/o. On the primary base cloth, drawn nylon [fibers] were planted as piles. On the inner 
side of the obtained base cloth, amorphous ethylene propylene copolymer prepared as a by- 
product ,n the manufacture of propylene-ethylene block copolymer and having an MFR of 3 and 
ethylene content of 40 wftt was extruded at 170°C to laminate, forming a back coating layer 
with a thickness of about 1 0 [illegible; possibly mm]. After cutting to a prescribed size, the back 
coating layer was heated under irradiation of IR rays at 80°C, and it was set on an under-felt 
layer preset on a press mold that fit the prescribed shape of the floor surface in an automobile 
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Pressing was performed for 2 min, and a carpet for an automobile and with a prescribed shape 
was obtained. ■ 

For the obtained earpet, via the back coating layer made of a copolymer in the middle the 
piles, pnmary base cloth, and under-felt layer arc bonded to each other with high strength When 
the carpet is set ■„ an automobile, i, should display an excellent soundproof property, vibration 
absorptivity, cushioning property, and shape retentivity. 

Application Exam plo 9 

A sheet with thickness of 10 [illegible; possiblymm] was manufactured using an 
extrusion molding method from a feed material of a mixture of amoiphous ethylene propylene 
copolymer prepared as a by-product in the manufacture of propylene-ethylene block copolymer 
aud having an MFR of 50 and ethylene content of 20 w1%, and 50 wt% calcium carbonate wfrh 
an average grain si 2 e of about 1 „m an. Then, the sheet was overlapped beneath the object 
obtained by planting nylon piles on a primary base cloth made of drawn polypropylene [fibers] 
m to same way as in Application Example 1. Then, an under-felt layer was sc, beneath this, and 
the laminate was heated a, 80°C and sc, between dies having a prescribed shape for pressing 
under heating for 4 min to form a carpet with a prescribed shape. 

Jus, as with the carpet obtained in Applicalion Example 1 , for the obtained carpe, the 
various layers of.be struCure have excellent adherence, and, when the carpe, is se, in an ' 
automobfie, i, displays excellent vibration absotptivity and a „ excellent cushioni 
Especnfily, ,,s shape retentivity and soundproof property are superior to the results in Application 
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